Denali Road Capacity Study Alaska Region
i . National Park Service
Denali National Park and Preserve U.S. Department of the Interior

An integrated study of road
capacity at Denali NationaliPark
and Preserye
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W ¥ 1 i rdatory visitor trans bortation system

N (VTS) 1mplemented

General Management Plan authorized limit of
10,512 vehicle trips annually on park road in
1986

iy

Limit based on 1984 use levels allowing a 20%
increase in buses and 45% decrease in private
vehicles



Previous Park Road studies

R ;:5'6 gative reaction rom some wildlife near
road: Tracy 1977, Singer and Beattie 1986, Puteraand ¢
Keay 1996

Negative trend in wildlife 1 erss nc 29
volume: Taylgr;é;'l!_‘al 1997 G 5;;,44

No nega@ve reaction .
Burson et al 2000

Vlsltors generally satisfied with park road experience:
98 6, Miller and Wright 1998

Singer and B




Limitations of previous studies

Habituation

Little known about wildlife w areas away from road y.

——————

1
Limited power to determine difference between general populatlon |
declines and avmdarré?of road a7

Important aS@ects of visitor gXperﬂi_eileeij? addressed by Singerand
Beattie) - mm = :

_ No con81derat10n of logistical constraints of traffic on park road 8o
(train schedules, road travel tlme) 2

Generally results of previous studies suggestive of negative effects
but inconclusive




« NPS designed this study to determine carrying
capacity of park road to be able to evaluate 11m1ts
set on traffic

Road capacity study will determine whether the
park road is currently at-, under- or over-
capacity

.



ALASKA:

STEP OUT OF THE
BUS AND INTO THE
FOOD CHAIN,




Road capacity study

Logistical constraints/traffic
movement

— Analysis of movements of buses
and other vehicles on road and
constraints associated with road
design and traffic flow

Wildlife movement

— Analysis of spatial and temporal
movements of 20 grizzly bears and
20 Dall’s sheep in relation to the
park road

Visitor experience

— Surveys to determine what defines

a quality experience on the Denali
Park Road




Road capacity study

ffic simulation

« Management rules for vehicle behavior will be
created using indicators from wildlife and visitor
survey study

—_—

» Traffic volumes will be experimentally increased
within simulation model and measurements of
traffic congestion calculated given specified
management rules



Road capacity study

General study design

Preliminary results from 2006 work

Potential traffic management strategies
suggested by results for use in 31mulat10n models

. Future work



Methods: traffic model

e GPS units installed on

~85 buses and ~33 NPS
vehicles

« 20 SLCD datalogging
panels in buses

Enter animal species
observed.

Enter reason for stop.
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Location of touch screen
panel in bus

HHHHH

« Base stations
automatically download

data throughout park
e | < 3 « Hand-held GPS units
Enterhovymany X 1' - m:g%:::e passed Out at Savage

check station

dropped-off?




Methods: traffic model

« Traffic counters installed alon
Fark road measure hourly traffic
evels

« Probability of wildlife encounters
will be created using SLCD data

« Real data will be analyzed to

simulate patterns of traffic behavior
on the Park Road

« Cooperators: Ted Morris, Max
Donath and John Hourdos, U. of
Minnesota, Minnesota Traffic
Observatory




Methods: traffic model

10 5
015 minute wildlife stop
o
— WS minute wildlife stop
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Travel Stop



Methods: wildlife a

s « 20 grizzly bears captured and fitted
.. with GPS collars in Spring 2006

« GPS collars record hourly locations
of individuals throughout summer

« Spatial analysis of habitat use and
movements

« Cooperators: Rick Mace, Montana
Department of Fish, Wildlife and
Parks, University of Montana




| 2006 Grizzly Bear Locations

Denali National Park Road Capacity Study
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Movement paths and
locations of bear # F573
within 3km of the road

Movement paths that
cross the Denali Park
Road are in yellow




Bear ID . Aug  Sept Total |
F573 _ * S 38

F576 0 0 0 e e TR

F577 0 0 0 0 0 0 Jor 1%
F578 10 0 0 0 0 10 /
F580 0 4 0 0 0 4 L/
F581 8 13 8 26 4 59 f"
F582 3 17 7 19 19._“65/ I8
F584 33 43 17 39 1251
F585 0 0 0 0 0 0 S
F586 3 6 4 21 8 42 e
M587 15 2R 2 0 na 28 S
F588 2

M589 0

F590
M591
M592
Total

% of total

; 2053 ZiliS 14.4 AT R S
Crossings




Preliminary results: wildlife

40 -
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Hour of day
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— —&— — Average number
of vehidles per
hour

—=&— Total bear
crossings per
hour



Preliminary results: wildlife m

Road crossings by bears may not be
50 - independent of traffic volume

B Noncross
O Cross

Percent
N
ol
|

High Moderate Low

Traffic level

Chi Squared = 33.9, P < 0.001



% of time inactive

Bear ID
F573

10.0

- F576 10.5
. F577 W
F578 14.5

-~ F580 (PX

F581 14.6

| F582 )

F584 15.5
F585 17.0
F586 12.4
M587 27.9
F588 113
M589 14.0
F590 14.9
M591 19.9
owieg 1 MI592 15.5

Average
3, = ’-m ; ]



Preliminary results: wildlife

Probability of a bear being inactive
by hour

20 + —— Average
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Movement paths and
locations of bear # F573

General habitat use for
inactive points

River

Mountain  Tundra
channel

Random points

Bear 573 points




Preliminary results: wildlife m
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“Additional vehicles will not increase traffic volume during .
these time periods

(0]
21 3 M’\l
— ] - :
18 - 6
L1
el ;

.+ Vehicle schedules will be staggered on the Park Road to
allow more space between vehicles during these time
periods




2007: wildlife

« Continuing analysis of Grizzly bear
data

« 20 Dall’s sheep captured March 2007

« Dall’s sheep behavioral observations

Dﬂmbﬂiﬂr&mmﬂmmwhm collars
% on part ol the Dansll Park Road Capacky 5 lﬂ\ﬂ.
* e ks il w0 ity el of shess i
" B}mmmm"ﬂulﬂ rmaticalky fal
o I mrimials, The ool will lhes be retrisass by
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) collars. Sheep loalian daba will be modeliea adh
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Methods: visitors

>120 qualitative visitor surveys
conducted summer 2006 about visitor
experience on the Park Road

Qualitative visitor surveys were
analyzed for recurring themes which
will ge used to create indicators and
2007 quantitative survey

Recurring themes ranked by
frequency of occurrence in
interviews. Relative index of
importance.

Cooll_)Ierators: Robert Manning and
Jeff Hallo, University of Vermont



Preliminary results: visitors

“What are the three
things you enjoyed
most about your time
on the Denali Park
Road today?”

Code Frequency
Wildlife 87
Scenery/mountains 83
Driver/information provided by 49
the bus driver
Mt. McKinley/Denali 14
Natural environment/landscape 8
Social experience with others
Solitude/not too much traffic on 6
the road
Bus transportation 4
Hiking 3
Ride along the road 3
Wildflowers 2
Polychrome Pass 2
Driving on the road with RV 2

Rules on the bus intended to
protect wildlife

Being able to get off the bus and
walk around




Preliminary results: visitors

“What are the three
things you enjoyed
least about your time
on the Denali Park
Road today?”

Code Frequency
Long ride/being on the bus 28
Nothing 20
Uncomfortable seats on the bus 19
Didn't see enough wildlife/wildlife 12
too far away
Safety concerns (e.g., driving through

12
Polychrome)
Dust 12
Condition of the road 10
Seeing buses/traffic 7
Frequency/duration of stops 6
Driver (e.g., couldn't hear, annoying, 5
not informative)
Malfunctioning/dirty windows 4




Preliminary results: visitors

“[If first time visitor]
What did you expect
}Sour trip along the

enali Park Road to be
like?”

Code Frequency
More wildlife than was 34
seen

Lots of wildlife to see 23
Long ride/many stops 21
Rough ride 16
Not sure what to expect 15
Scenic 15
Wild/undeveloped 12
environment

Less wildlife than was seen 12
More traffic/use 4
Road is in better condition 3
More developed (e.g. 2

paved road)

More than one road




Preliminary results: visitors

“[If first time
visitor] Was your
trip better or worse
than you
expected?”

Code Frequency
Worse 2
because less wildlife was seen than 11
expected

because of the bus ride (e.g., bumpiness 3
of ride, lack of stops, cold)

because scenery was not as great as 2
expected

because of the driver 1
Neither better nor worse than expected 19
Better 18
because lots of wildlife was seen 18
because it is more beautiful/wonderful 9

when seeing it in person

because of the information provided by
driver

because it's not very crowded

because of nice facilities along the road




Preliminary results: visitors

“What are the things that
you’d need to see and do
to say that you’ve had a

great visit along the
Denali Park Road?”

Code Frequency
Wildlife 57
Grizzly bear 44
Denali/Mt. McKinley 37
Scenery/mountains 34
Moose 20
Wolf 17
Caribou 12
Tour information/learn about 11
wildlife, history, geology

Sheep 9
Experience the vastness of the 7

park
Get out of bus and walk
Golden eagle

Hiking




Preliminary results: visitors

“Was there anything that
detracted from your
wildlife viewing
experience along the
Denali Park Road
today?”

Code

Frequency

Nothing detracted from the wildlife
viewing experience

Lack of wildlife or wildlife within
close view

Windows (e.g., dirty malfunctioning,
or poorly designed)

Behavior and actions of others on the
bus (e.g., scaring wildlife, get in
pictures, disobeying rules)

Number of people on the bus

Feeling rushed and not having
enough time to take pictures or view
wildlife

The number of buses
Comfort of bus
Signs of civilization among wildlife

Impact of buses on wildlife

49

26
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Preliminary results: visitors

“Did you experience any
instances in which more
than one bus was stopped
to observe wildlife? [If
yes] Did this affect the
quality of your experience
in any way?”

Code

Frequency

Yes, positively

Other buses indicated that
wildlife was present

Yes, negatively

Multiple buses reduced
enjoyment because it does not
feel like wilderness

Multiple buses reduced
enjoyment because it delays
travel

Multiple buses at wildlife stops
interfered with wildlife viewing

Multiple buses makes it feel
crowded

Yes, but it didn’t impact the
experience

67




Potential mgmt: visitors

+ Only x number of buses are allowed at a wildlife
stop at any one time

— Acceptable numbers torbe determined using interview
questions andphotos

. Buses may only spend 10 minutes at a wildlife




» 2007: visitors
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Photo simulation: Acadia National Park




Social norm curve (manning et al. 1996)
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Photo simulation: Denali Nationa

« Rest areas
+ Wildlife stops

« Viewscape




Study design: potential for 3 phases

+ Park Road Capacity Study (2006-2008)

- — Determine whether road is currently at, under, or over capacity

« Depending upon result of road capacity study, conduct

EIS to establish alternatives for increased road use (2007-
2008)

— Any increased traffic would be implemented over numerous
years and alternate time periods

—

 Before-After-Control-Impact (BACI)

— Study would be 1mplemented to evaluate any negative effects of
experimental traffic inerease (2008-2010)

- May include studies on traffic flow, animal movements, wildlife
31ght1ngs dust, noise, visitor experience
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Visit the Denali Park Road capacity study website at:
http://www.nps.gov/dena/naturescience/denali-park-road-capacity-study.htm

Or Google: Denali Park Road capacity
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